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List of items covered in this talk:

e Overview of DAQ components
e Front End crates

e Trigger System **

e Run Control **

e Dead Time 4+ Warnings/Errors **
e DAQ Monitoring **

e Final Remarks

I will not cover Silicon DAQ (separate talks)

( I will heavily use information from previous talks)
www-cdfonline.fnal.gov/ace2help/training/

*% s separate talk
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Overview of DAQ Components (I)
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Overview of DAQ Components (II)
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DAQ Components (Brief)
e Front End (FE) and Trigger VME Crates:

— reads out detector
— formats and transfer data.

e Trigger Supervisor and Cross-points:

— receives trigger decision from L1 and L2 Global
— distributes trigger signals (via X-points) to FEs

e Event Builder:

— after L2 accept signal, receives data from FE Crates
— assembles event fragments into one block
— sends the data to the L3 farm.

e Level 3 Trigger:

— formats the data into the final format (root)
— has access to complete event
— runs offline code to make a trigger decision.

e Consumer Server/Logger:

— receives data from L3
— writes data to disk (different streams)
— sends event to consumes



Typical Front End/Trigger Crate
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e FE cards (TDCs, ADMEMs...)

¢ VME Readout Controller (VRC):

— Motorola MVME 2301 with Power PC 603 CPU
running VxWorks (real-time operating system)

— forms a mini-bank attaching header to the FE data
— sends back “DONE" signal to trigger supervisor.

e TRACER:

— used to fan out trigger and clock signals to VME
— transports data out of the crate and FE cards



ACE access to Crates

e FE crates have node names such as b0Occal00 ..ect...

e You can log in to the crate to check status
(useful for tracking problems):

e Setup fer
e vxlogin bOccal00

e YOU can also access the crate using minicom
(serial line) from bOdap10 machine (if network connec-
tion to VRC is not available)

e telnet bOdapl0
e Setup fer
e minicom b0Occal00

e YOU can use the reset lines in the crate ...
BUT only if all the rest did not work.

= Follow instructions of www page:
bOdap61.fnal.gov/vxworks/vxworks.htmi



Trigger System

The trigger system is used to select an event rate of 75 Hz
from the 7.6 MHz (132 ns crossing) beam crossing rate.

Dataflow of CDF "Deadtimeless"
Trigger and DAQ

Detector 7.6 MHz Crossing rate
132 ns clock cycle

i

L1 Storage ) Levell:
Pipeline: L1 7.6 MHz Synchronous pipeline
42 Clock Trlgger 5544ns latency
Cycles Deep <50 kHz Accept rate
L1 Accept
Level 2:
L2 Buffers: L2 Asynchronous 2 stage pipeline
4 Event X ~20us latency
vents Trigger 300 Hz Accept Rate
7 L2 Accept

L1+l 2 rejection: 20,000:1

DAQ Buffers

L3 Farm

Mass
Storage

Done in three stages: Beam crossing rate of 7.6 MHz (for
132 ns crossing) is reduced to < 50 KHz, by the L1 trigger,
reduced to 300 Hz by L2 and finally to about 75 Hz by L3.

PIW 2/2/97




The L2 Trigger sends the trigger decision to the Trigger
Supervisor (TS).

The L2 trigger decision is sent to the FE crates through the
trigger cross point.
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@ @
| bOtsio0 | bOeb10
¥ (@ ¥
@ SCPU
S bOeb11
( ) © scPU
S bOeb12
4 )
5 @ SCPU
S bOeb25
FE Crates —

When the trigger decision is received in the FE crate, the
VME Readout Controller (VRC) sends back a DONE signal
to the TS via the return cross point indicating that it is ready
to receive the next trigger decision.

Data is read out from the FE cards (TDCs, ADMEMSs...)
formatted and sent via the TRACER to the VME Readout
Buffers VRBSs.



If there is not enough space to write out the event to the
VRB a BUSY signal is sent back to the TS so that the TS
does not issue another trigger which leads to busy deadtime.

— If the busy is not deasserted in time we can get a Busy
Timeout causing the run to halt.

Each VRB can receive data from up to 10 different front end
crates.

— Ethernet Data from FE Crates
Serial Port
1 Sys Reset v v f
|~
|~
|~
g
e
Backplane
VME bus
ATM
fibers
[ =
SCRAMNet
bypass
—_— —

SCRAMNet Ring

Data is readout of the VRBs by the Scanner CPU (SCPU)
and sent through the ATM switch to the L3 farm.

The SCPU communicates with the TS via SCRAMNET.



Software Event Builder

FE crates can send the mini banks over ethernet to a software
client that collects the event fragments and reformats then
into the final data format.
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FE Crates
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| Switch |
Software \+— : I
EVB /— ! I
For mat t ed | Level 3 |
| |
| |
| |

Bank Cut :@

Events are sent to the CSL and can be distributed to the
consumers or written to disk.

__________

Used for debugging parts of the system and for calibrations.

Depending on how much data is being read out the rates can
range from a few Hz to a few tens of Hz.

More details at:

http://www-b0.fnal.gov:8000/ace2help/sevb/



Data Format and Reformatter Errors

The reformatter code assembles the minibanks into the final
event format making it available to the L3 analysis code.

— Events having corrupted fragments are rejected by the
reformatter.

Front End Crates MiniBanks
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Storage
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Event Builder CEMD

At L3 the reconstruction can add reconstructed objects to
the event record.

Events passing the L3 trigger are sent to the Consumer
Server Logger and a fraction of the events are distributed
to monitoring consumers.

Events are transferred to Feynmann Computing Center (FCQC)
for storage on tape.

Users access the data through the Data Handling System.



CSL

If an event passes a L3 trigger it is first sent to an output
node then to the Consumer Server Logger (CSL).

The CSL distributes events to the various consumers which
are used to check the quality of the data and the proper
functioning of the trigger system.

The CSL writes data to disk in BO separating it into different
data streams based on the L3 trigger decision.

Level-3 Alternate
DAQ Paths
~20 MB/s
~1 MB/s
CSL
5-10 MB/s

~20 MB/s Consumers

Data is copied from the disk buffers at BO to the FCC disks
then written to tape.



Run Control

Coordinates the configuration, starting and stopping of runs.

Written in Java,

uses a Graphical

User Interface showing

a state transition diagram to control the many distributed

clients.

= Run Control State Manager
File Partitioning Parameters Enable Proxy

DAQ State Manager selected

ERROR

Partition

IDLE

ACTIVE

e

PAUSED

Reset | —

Abort  |—

RECOVERED

HALTED

o

rRun Control Stat

State: START

No Partition Selected
UNDEFINED

No error conditions
RunType: {Undefined)

Mo Events yet

Inhibit Status
TS Status:

@ Error XPT

Transition: (nane)
Run Number: Undefined

Mo Calib Events yet

@ L2Timeout

-Acceleratar Status

Can group together clients into a
to eight hardware partitions simultaneous.

Can run with up



Allows inclusion or exclusion of individual cards or crates,
masking of bad channels...

Uses the commercial message passing software package smart
sockets.

Uses DagMsg (layered on top of smartsockets) to provide
automatic code generation to conveniently pack and unpack
data structure (messages...).

Machine independent communication... clients written in
Java running under Linux communicating with clients written
in C running under VxXWorks.

Clients subscribe to a subject and
messages are broadcast to all clients who are subscribed to
a particular message.

Subjects have the syntax
/partition-0/frontEnd/ccal /00

Can use wildcarding to broadcast message to all clients of a
certain type. Used for “run sequencing’”, to bring a group of
clients through a transition before a second group of clients.

All communication goes through the

If the RC GUI crashes the run could still be going... and you
can try reattaching a new RC to the current run.



Error Handler

Error messages from the different clients are sent to the Error
Handler, which displays the message on the screen and also
logs the error messages.

After setting up the fer package, (setup fer) the environment
variables for the error handler will be set.

The location of the error log file is:
$ERRMON_LOGDIR/errorfile136574.log

The interpretation of the error is done by the error handler,
it is centralized so that the operator has one place to look.

Alerts the user of serious error conditions. Currently an or-
ange window appears when there is a fatal error condition.
Text message instructs the operator what to do.

In addition to the visual alert there is a voice alert which
states the problem.

Can also be used to issue an automated Halt-Recover-Run
sequence in the case of a Done or Busy timeout.

You should always be running with the automatic HRR en-
abled.

Report any problems with this feature in the shift log and
send email to the RC email address:

cdf-rc-support@fnal.gov



You have to enable this option of sending commands from
the error handler to RC.

— —=id Error Display ( current version = v1_03 ) - 0O X
File Log | Options | Toals Help
Stop log fi History

Search

Debug

Save

Load

Save as

¥ Auramatic LagFile name with run number
O No duplicate ML msg
——| ¥ Display Reports in Log windows
O Send HRR OMLY back to RC {when ACTIVE)
Send now HRR
O Send HRR. AND Errors back to RC {(when ACTIVE)
Send now Errar
Send now HRR
partition § - Activate Display of Warning Messages

and you have to enable RC to accept remote commands from
the error handler.

— =i Run Control State Manager - F X
File Partitioning Parameters| Enable Proxy

Select Run Configuration

Edit or Yiew Run Settings
ERROR Frint Run Canfiguration _| Reset |——
Add Coamment 1o Run Database

Refresh fram Hardware Database

Edit ar View Consumer
Enable; Disable Validation veta

Enable; Disable Auta Recoveries Abort  |—

Reset Luminasity
5top Luminosity

Manually Override State Mgr Conditian

Will build more intelligence into the error handler — expert
system.




Dead Time

More details about the sources of deadtime and how to iden-
tify the source can be found at:

http://www-b0.fnal.gov:8000/ace2help/deadtime.html

The rate limit into the EVB is about 375 Hz. The logging
rate limit of the CSL is 20 MB/s which corresponds to about
75 Hz.

Actual rates depend on the data volume, number of clients
in the run and detector occupancy.

Normally the trigger tables are defined such that the dead
time is less that 5%.

If the dead time is higher than ~ 5% then the source needs
to be identified.

From the display you can see
the total dead time of the system and the fraction from var-
ious sources.

The most common type of deadtime you will encounter are
from "“Busy” and “Readout”.



Busy

This indicates that the VRB buffers are full and cannot accept
more data.

Either the L3 accept rate is too high (faulty trigger) and we
are limited by the 20 MB/s CSL rate, it is taking too long to
process events at L3 or it is taking too long to read in the
events or L3.

If the L3 display (one of the DAQ monitors) is “mostly green”
this indicates that the processors are mostly occupied by try-
ing to the events to the CSL.

Check the CSL logging rate, if it is around 20 MB/s it may
indicate that a L1 or L2 trigger is firing at too high of a rate.

One of the disks that the CSL buffers data onto is a slow
disk and when writing to it we see logging rates of 15 MB/s.

A L3 display that is mostly ‘“dark blue” indicates that the
processors are busy the event. So far we have not
been limited by the processing capacity of L3.

A L3 display that is mostly‘light blue” indicates that the
processors are busy events. A BUSY for this case
may occur if the event size is very large, for example noisy
channels can lead to large events...

Readout

Readout deadtime occurs when the FE processors are taking
too long to readout the event.



Many systems have a fixed data size, however for some the
data volume increases with increasing luminosity.

For the TDCs the DSP processing time also increases with
the number of “hits” for a channel.

— A typical source of readout deadtime is high occupancies
for the TDCs which occurs when some channels are oscillat-
ing resulting in many “hits”. The TDC DSP cannot process
events fast enough...

One can identify the “bad guy” by using the RXPT monitor
to see which crate shows up as the last to return DONE.

L2 Deadtime
L2 or Readout Deadtime

At a L1 accept rate of about 3.5 KHz and a L2 accept rate
of about 250 Hz we have seen a dead time of about 2% due
to a combination of “L2" and “L2 or Readout”.

This is believed to be the result of the way buffers are man-
aged by L2 which effectively reduces the number of available
buffers from four to three.



Typical Warnings/Errors

Warning: COT Truncated Data

For very high occupancy events or when there is noise on a
channel the data coming from one of the COT crates can be
larger that what can be held in the VRB buffer.

In this case we truncate the date and you will get an error
message of the type:

(MLE) bOcot14:5:37:25 AM->Runtime Error 1, Event 4793: data truncated
(MLE) bOcot02:5:54:23 AM->Runtime Error 2, Event 53148: data truncated

Warning: Bunch counter mismatch

Each front end card is checked that the BC is consistent. If
there is a mismatch this warning will be sent.

For some crates this is a known problem and we do not try
to go through a HRR sequence since the problem is cleared
on the next event.

In other crates this problem is serious and with result in a
done timeout. In this case we do issue a HRR to recover.

Warning: Reformatter Errors

Events with corrupted data fragments cannot be assembled
into an event and are rejected by the reformatter process.

If the instantaneous rate of reformatter errors (measured over
30 seconds) is greater than 1% the error handler will pop up
a warning message.



In this case follow the instructions on the window.

Reformatter errors are usually the result of corrupted silicon
data and if they persist the offending wedge may have to be
removed by an expert.

Error: Done Timeout

If an error is detected in the front end crate the process may
not set the “done” bit generating a done timeout.

The run can be recovered by going through the Halt Recover
Run sequence.

— This type of error is detected by the error handler and an
automatic HRR is issued.

Error: Busy Timeout

Busy timeout occurs if the VRB data buffer is not emptied
out fast enough and the front end process cannot send data
to the VRB.

This type of error can be triggered by several causes.

— This type of error is detected by the error handler and an
automatic HRR is issued.

Error: On Transition

A transition can fail if there is a problem initializing the front
end electronics.

One typical error during a transition is: “Error Initializing
HDI".

In this case one has to try the coldstart transition again.



Calibrations

Calibrations for the different subsystems are also performed
using Run Control.

The set of calibrations is part of the ace’s duties.

Typically the software event builder is used for calibrations.
This can accommodate larger event sizes.

Calibration data is sent to a which writes
the results to a database.

Can view the results of the after being written into the
database using

Calibrations include:

Calorimeter - QIE, ShowerMax, LED and Xenon, Laser
CLC, COT, Silicon, Muon, TOF, BSC...

Details can be found at:

http://www-b0.fnal.gov:8000/ace2help/ace_calibrations.html



DAQ Monitoring

There are a number of programs that can be used to monitor
the performance of the DAQ. Can be launched from a main
control panel...

> setup fer

> dagmon
=| CDF DAQ hanitar [E=ES]
Run Control status
RC | Component Status
VxWarks nodes
VxWorks | EventBuilderroxy
Scalers . Lewal3Proxy
Rates and Deadtime |_
Trigger Supervisor _
TS | Online Database cdfonprd -
Trigger Supervisor Soft EVB (0017213 4 5 @7
TS Rate TR
Return Crosspaints L1 Cal Trigger
RXPT | L2 Cal Trigger
Event Builder  XFTAXTRP+MUTR
EVE |IIIIIIIIIIIII
el s . cenvmca
L3 o rugaa
Cansumer- Server; Logger _
CSL
P ——— - coT
~ Muons+HTDC
| [l partitions | | e
FE Monitor Canfiguration
FEMon Config |
CDF Crate Reset
SYSRESET |
Online Database cdfonprd
Database Status |

These monitors are mostly used to check that data is flowing

through the system.

The quality of the data is checked by the consumers.




L3 Display
Shows all the L3 nodes (PCs running Linux)
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= More details in separate talk



The more popular DAQ monitors are:
L3

Gives an overview of how L3 is working
Rates and Deadtime

General display...

& : CDF Trigger Rate Monitor

-0 X

Freeze Display! | Last Message: 08:22:05

Trigger Rate Monitor 08:22:05

Partition: O
Trigger Type: PHYSICS.0 03 [21,246]

Run Number. 136987
Event Number 2023

Runtime: 100.0s
Livetime: 79.5s5

Select Run: -

|General | PreFred | Fred | Fred Prescaled | Fred Live | TS [ L2 0-63)| L2 64- 127) | L3 (0-63) | L3 (64- 127)| L3 (128- 191} [ L3 (192-255)|

Awverage Current Current
Total deadtime [24 20.50 0.01 |
Inhibit / Total DT ] 87.92 0.00 |
EUSY / Total DT =4 0.00 0.00
L2 meadout ; Total DT €] 0.02 48.64
Readaout f Total DT =4 3.02 12.21
L1DONE / Total DT €] 0.00 0.00
L2 j Total DT =4 0.04 30.05
TSI / Total DT €] 0.00 0.00
Buffer 0 Use =4 67.18 65.24
Buffer 1 Use [E] 28.53 30.33
Buffer 2 Use =4 3.632 4.07
Buffer 3 Use [E] 0.66 0.26 |
Empty Full Pending
Average Current Current Average Current Current Average Current Current
0 buffers ... 2.48 0.01 63.88 52.97 00.25 00.83
1 buffer ... 0.23 0.35 33.56 46.02 0.08 0.17
2 buffers ... 2.20 3.84 0.64 0.91 0.09 0.00
3 buffers ... 32.95 4464 0.07 0.09 0.58 0.00
4 buffers ... 62.15 5115 185 0.01 0.00 0.00
Count < Ratex Rate [Hz] Rate (log scale)
L1 Accept 20,426 249.2 285.0
L2 Accept 2,923 35.7 518
L2 Reject 17,502 213.5 233.0
L3 Accepts 620 76
Fred L1A 25,689 2560.9 285.0
Calib L1A o 0.0 0.0
Livetime + Deadtime - Runtime =0 ? 136,244,150 + 35,148,666 - 171,492,816 = 0
L2A - GL2A =07 2,923 - 2,923 =0
LZR - GL2R =07 17,502 - 17,502 = 0
L2A + 2R - L1A =07 2,923 + 17,502 - 20,426 = -1
Synchronization Errors 0

Useful to check that the trigger is properly functioning.
Shows the total system deadtime and how it is allocated.

Several tabed panels are available to give you a detailed look
at the rates for each trigger at L1, L2 and L3.



Use one of the tabs to look at specific trigger rates in more
detail...

_ A
Freeze Display! | Trigger Rate Monitor 08:23:17 Last Message: 08:23:17

Partition: O Run Number. 136987 Runtime: 175.8s Salect Run: -
Trigger Type: PHYSICS 0 03 [21,246] Event Number 7751 Livetime: 152.7s5 ect Run:

General | PreFred |[Fred | Fred Prescaled | Fred Live | TS [ L2 (0-63)] 12 (64- 127) | L3 (0-63) | L3 (64-127) | L3 (128-191) | L3 (192-255)

n Trigger Count <Ratex Rate, Hz Rate (log scale) : n Trigger Caunt < Ratex Rate, Hz Rate {log scale)
o L1 EMS & CLC[1] 11,952 77.0 800 NN 132 L1 CMUPG_PT4 [1] 316 2.0 93

1] L1 CEM4 PT4 & CMXL5 P.. 69 0.4 2.1 133 o 0.0 0.0

2| L1 EMS & MET15 & CLC[2] 1,062 6.8 6.9 | — o 0.0 0.0 | I—
3 L1 CEM4 PT4 PS25 [2] 7,624 49.1 1114 W 135 o 0.0 0.0 | I—
4 o 0.0 0.0 | — | o 0.0 oo [
5 L1 JET5 _Ps20 2] 235,975 1,520.3 15225 NN |37 o 0.0 [ I —
6 o 0.0 0.0 138 o 0.0 oo [
7 L1 TAUQ PT4 PS5250 [2] 177,470 1,143.4 20856 HEEE 139 o 0.0 0.0 | I—
8 L1 CEM3_PTS [2] 484 3.1 6.3 | I— o 0.0 L I ——
O L1 TWO CEMZ PT2 OPPQ .. 5,476 35.3 1108 W 41 o 0.0 [ I —
10 o 0.0 0.0 | — | o 0.0 oo [
11| L1_CMUQ_PT4_PS250 [1] 170,800 1,100.4 2,856.5 NN | |43 o 0.0 oo [
12 [ 0.0 0.0 | — o 0.0 (X —
13 L1_CMX6_PT8_PS1 [1] 62 0.4 26 | —— |1 [ 0.0 (7 I ——
14] [ 0.0 0.0 | — | o 0.0 (X —
15 L1 SEVEN_TRIKZ_PS50 [1] 514 2.3 FE- I — [ 0.0 (7 I ——
16 11 JET10 & SUMET90 & CL 486 2.1 2.7 | — 1 [ 0.0 (7 I ——
17 L1 _TRKS_PS250 [1] 14689 946 2494 [ ] |49 [ 0.0 (7 I ——
18| L1 MET25 & CLC[1] 409 2.6 2.4 | — ] [ 0.0 (7 I ——
19) 11 _TWO_TRKZ_OPPQ DPHIL 54,493 3511 11752 EEEE ] |51 [ 0.0 (7 I ——
20 L1 JET10 [1] 22,347 1440 1480 N ] |52 [ 0.0 (7 I ——
21 L1 MB_CLC_PS200K [1] 28001548 180,405.5 180.4406 NN | |53 L1_TRK4_PSIK [1] 167,614 10799 28142 NN |
22 L1_TWO_CEM4_PT4 [2] 340 2.2 5.6 1|54 [ 0.0 (7 I ——
23 L1_MB_XING_PS1M [2] 266,234,104 1715,265.9 17152650 I | |55 1 1_TWO_TRKZ_PS10K [1] 209,444 13494 44057 I |
24 11 EMS_& CMULS_PTLS [1 154 10 2.4 | —— T [ 0.0 (7 I ——
25 11 EMB & CMX15_PT2 [1] 47 0.3 19 1|57 [ 0.0 (7 I ——
26] L1 CMUL5_PTL5_& CMX1 164 11 2.7 1|58 [ 0.0 (7 I ——
27 L1 CMUB_PT4 [1] 1626 10.5 LA e— ] [ 0.0 (7 I ——
28] L1 TWO CMULS_PTL5 [2] 176 11 48 | e— <] [ 0.0 (7 I ——
29 [ 0.0 0.0 61 o 0.0 (X —
30 [ 0.0 0.0 | — - o 0.0 (X —
31 1} 0.0 0.0 | —— <} [ 0.0 (7 I ——

— Normally the physics triggers are defined so that the dead
time is less that about 5%.

If you have a run going with high dead time this indicates a
problem which needs to be fixed.

You can sometimes see which trigger is firing at a high rate
from the “Rates and Deadtime” GUI.



RXTP

Shows which client was the last to return DONE, BUSY and
ERROR and shows the time it took.

Useful to identify which crate is contributing to the deadtime.

Sl Retum Crosspoints Partition 0 = [F X
Partition O is ACTIVE - Last update: 12:45:12
DONE ERRCR BUSY
Realtime NOT DCONE ([ 0.79525 ms elapsed) Realtirme ERRCOR Realtime BEUSY [ 2.6732 ms elapsed)
[(N=0) | |ln=2 || [(n=0) |
Crates DOME last Crates with latched ERROR Crates with latched BUSY
xft04, (N=1) | |[N= J| [{n= |
Crates not responding
[(n=0) |
Mo Timeout Condition  Waiting for L2A - | Mo Error Condition Looking for ERRCR - | Mo Timeout Condition  Waiting for BUSY -

In this example the XFT04 crate was the last to return a
Done, and it was set 0.79 ms after the L2 decision was re-
ceived.

— Taking a long time to set the Done can result in “Readout
Deadtime”.

Typically a crate should set the done within 1 ms, but there
are a few crates which can take longer.

There is also a consumer (dagmon) that histograms the read-
out times and event sizes, more later...

CSL

Shows the status of the CSL, logging rates, partitions etc...



VxWorks Monitor

The VxWorks monitor gives an overview of the status of the
Front End crates in the system.

— - CDF VxWorks System Monitor (s

[[] botsioo ... botsio3, bOwrb00 ... bOwrb05, b0swx00 ... b0svx08, bofib0o ... bofibo7, boclkoo ... bopulsol

[[] bollcloo ... bol1clos, boxftoo ... boxfros, bol1gl00, bol2cl0o ... bol2cl05, bOsvioo ... bOsvi07, b0l2de00 ... bol2denl
038-Jan-02 12:47:03
[ bOccalQo ... bOcealls, bOpealon .. bOpealll, bOweal0o ... bOweal07, bOhtdc0D

[[] bOcot00 . bOcotld, hOcmull . bOmutrd0, bOcle00 . bOclcO1, hofcal0d . hofcalol
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Each button corresponds to one of the front end crates.
Green indicates that the process is OK

indicates that the crate is not updating information
Red indicates that problem with the crate

Useful to see if a front end crate has crashed...



PingMon
Ping to all CPUS in crates to check they reply

O o g Sysem onior [
- Dan't leave me running
18-Aug-0? 18:32:13 P|ngMon fyou dor't need me!

00| oot || sofiea |03 | [sfies | uofs | s | 007 blecalt bl || hccanz | occan3 | bacas |t
(1ot | b | a0 || s [0ccalld | el | el 03 blecalld bl || hpcat0 | 0pca0l || spcab2 | 0pca
0pcas | 105l | sycat || g 0pcas s0pas| Wapealy pealtt oweabo sowca || oveaz | owcab | powcabs | povcats
0wt [oowea? a0 ||t | [0 | w003 | eows | a3 oheows oot || o3 | ocomn || weoto |ttt
Bz M3 weis || Was | et |wan? ||wos | | iR | wias | |

e Ssetup fer
e pinCcmon




Consumers

Various consumers are used to check the quality of the data.

These are essentially AC4++ modules compiled within the
consumer framework used to monitor the quality of the data
and the performance of the trigger.

Event Display
YMon
TrigMON
XMon
LumMon
StageO
SiliMon
ObjectMon
BeamMon
L3RegionalMon
SVXMon
SVTMon
DAQMonN

Used to identify hot channels (channels that are always on
or are noisy), and dead regions (broken cables, high voltage
problems...).

During shift operations there is a dedicated person (CO -
Consumer Operator) assigned to look at the data quality.

http://www-b0.fnal.gov:8000/consumer/howto.html



DAQMon Consumer

The DAQMon consumer plots the average readout time for
each front end crate and the event size.

Noisy channels can sometimes lead to long readout times and
large event fragments.

Read-out Time vs Crate

Mean Time (mus

| Idle Time vs IP

Mean Time (mus¢

| Event Size vs Crate




Important CDF DAQ Processes

Run control communicates with several key processes via so
called proxy processes.

These processes are normally running but on rare occasions
you may need to restart them.

In addition to these there are a number of other essential
processes, for a summary see the “Important CDF DAQ Pro-
cesses” link from the ace help page where you can find in-
structions on starting the processes.

SmartSockets bOdau30
Calibration Consumer Proxy bOdap62
Software EVB Proxy bOdap62
Resource Manager bOdap63
Consumer Monitor Proxy bOdap63
DBbroker Proxy bOdap63
LL3Manager bOdap31

ACNET Monitor bOdap68
SVTSPYMON bOdap68
Consumer Server Logger bOdau32
Calibration Consumer bOdap60
Partition 14 Sender bOdap60

In addition there are

Consumer Disk Server bOdap65
Silicon Disk Server bOdap41



Important DAQ Processes

= Metscape: DAQ Important Processes [EI=IE
File Edit ‘iew Go Communicator Help
4 = A 4 = =+ & N
Back Forgard  Reload Home Search  Metscape Print SECUrtY St
¢~ Bookmarks A Location: Ihttp:ffbﬂdapﬁl. fnal. gov/online /processes. html .r\ & what's Related
7| ¢ WebMail ¢ Contact 2 People 4 Yellow Pages 4 Download (% Channels
Important DA Processes A
» Make sure that ProcMon is running (Startup ProcMon Instructions)
# Check the processes using "Latest Status..." link below
s Follow "How-to-Do.." Instructions below (if necessary):
s Follow also "How-to—Do.." Instructions if ProcMon cannot be started
© ProcMon monitors these processes (check that you have it running)
© Latest Status of DAC) Processes (Generated by ProcMon every 2 minutes)
< How—to—Do Instructions for all processes
® Thisis a list of important DAQ processes with a short explanation and some additional
links:
X
‘PROCESS NAME MACHIMNE(s) 'USER COMMAND ‘PROCESS DESCRIPTION
DAG Voice Alarms b0dapss cdfdag voice ileggspmcess BIRANAE
Al yon control corwnunication
Smartdockets BTServer  b0dan30 cdfdag - S T
idma.rtSuckets BT License b0 dana0 stk B Provides license keys to
anager rtserver clients
el . iy il e LT GO O S IO
- OTLSIITET Processes
groftwa.re Event Builder bOdaps2 cifdag e Rermote control of SoftEvh
LTk - Frocess
Rermote control of Reshdgr and
Resource Manager Proxy  ib0dapa3 Frnon start_resmgr [ expert) R SO
ECunsumer forator Proxy  ib0dapd3 Ecdf_cf STACT 0N ER““"“* co_ntml i e
; ; iBError Monitor processes f
& [ 100% | g S AP B a2

List of critical DAQ Processes + instructions

ProcMon startup instructions




ProcMon Monitor (CDF-note 6045)

ProcMon performs online monitoring of several crucial
software processes in the CDF DAQ online system.

Sl CDF Critical Processes Monitor

~OX

18-Aug-02 18:31:59 ProcMon (Critical Processes) emaik: mmp@fnalgov

| DAQVOCEAAS SRR | SUMTOCERSNE | SWTOOGRIMNGR  CABCOISMERNOY | SOTBBROY  RSIGRON

| COMIMERMONTORMONY | OBROKEMONY |  LIMAAGRPBN JOETAW | STSHNONIOR  MEUNSERGR
OB SWTENANGR | CLOLLCONMR | CLPRTIONM WA LESSTBI

| oowm oor

It loops every ~ 2 minutes and checks sequentially
(one-by-one) the different processes.

— Green : OK
— Red : process missing (or machine unreachable)
— Pink : multiple copies of same process

In case of problems:
— YyOou get error box 4+ voice alarm
— Follow instructions!

= These are Critical Processes for DAQ
— ProcMon must be running!

— Check ProcMon time (on display)

— Do not ignore ProcMon errors!




What to do When....

In case of ProcMon errors check the www page:

§| Metscape: Startup Procedure ||§|E|E
File Edit ‘iew Go Communicator Help
4 @ 9 &4 = S
Back Forgard  Reload Home Search  Metscape Print SECUrtY St
| .§ Bookmarks 4 Location: [http: //h0dap6l. fnal. gov/online /procedure. htnl /| @7 whats Related
.., 4 WebMail ¢ Contact ¢ Peaple 4 Yellow Pages ¢ Download 1 Channels
A
HOW TO START PROCESSES
< How to Check/Stop/Start DA} Voice Alarms:
O On bOdap38 as cdfdag
O ps -lu cdfdaq | grep runD A QSo
O ps —lu cdfdaq | grep festival
O If you find processes and you want to kill them: N
O kill all mnDAQSound processes (use kill -9 process_id)
O killall -9 festival
O To restart the process:
O setup fer
O voice &
¢ How to Check/Stop/Start SmartSockets RT Server:
O On bOdau30 as cdfdaq
O ps —lu cdfdaq | grep rtserver
O If the process is running and you want to stop it:
O rtserver —stop (or kill -9 command if the previous didn’t work)
O To restart the process:
O setup smartsockets v5 5
O rtserver &
¢ How to Check/Stop/Start SmartSockets RT License Manager :
O On bOdau30 as cdfdaq
O ps —lu cdfdaq | grep rtlm
O If the process is running and you want to stop it:
O rtlm —stop (or kill -9 command if the previous didn’t work)
O To restart the process:
O setup smartsockets v5 1
O rtlm &
¥
= | | a5 % @@ ) |

= There you find precise instructions...



TeVMon (Monitors Beam Conditions)

Still under constructions but already running at BO

Monitors the beam conditions (losses, spikes, TEL, ...)

o8 OF e bonitor > [
18-Aug-0? 18:3409 TeVVMon mmp@fnalgov

O WCOST) SO SOMEOT T

= Produces an error in case of danger for silicon

= Plan to use it in the future to decide whether to
ramp up the HVs (coming soon...)

= You will learn more about it during your shifts




Final Remarks
(the goal is to reach maximum efficiency)

To be an ACE is an important job in CDF

You will get an unique overview of CDF operation
...but also it will require full attention

Be focused (your laptop will not help you on that)
Sometimes SciCo’s are real experts ....sometimes no

Read e-logs from previous shifts

Check your e-mail for possible updates

Keep full control of resources (who has which crate)
Ask experts to document what they did on the e-logs
Try to document all problems in e-log precisely

e In case of problems consult information on the www
e If you realize you cannot fix it...page an expert!

Consider yourself a simple user of the online cluster
Don’t play around with online PCs settings

Don’t reboot online machines (contact experts)
Don’t download any software

Don’t allow non-authorized use



